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WeightedConstraints 
inPllonelnePerception＊ 
KiyoshilSHIKAWA 
abstract 
TherolesplayedbytwoaIlophonicconstTaimsintheperceptionofstop 
consonantsinJapanesearediscussed､lfthefindingreportedinthispaperisreal,it 
meansthatdiffe唾ntconstraintsaleutilizedwithdifle｢entstrengths、
KeywoIds:phonemepeにeption
lIntroduction 
ltisnotanewclaimthatconstraims(orprincip1csormIesorwhaにVer)areassociated
withdiffeIcntweights・FOrexample,inGBsyntax,ECPviolationswereassumedtolead
tomoreseve｢eunacceptabilitythanSubjacencyvioIaIions・Asimilarsituationobtained
IU） inplC-OTphonoIogｙｔｏｏ，TheseproposaIsaredifferentfromOT，ｉｎwhich，while 
consUaintsa１℃rankedandhencevioIable,【heoutputiseithertotalIyacceptableorunac‐
ceptable;OTisnotmeanttoaccountfbrdegrcesofunacceptability・
Thepurposeofthispaperisto1℃poTtanon-experimentaIfindmgwhichsuggests 
theneedfOrasomewhatdiffCrentconceptionofconstraintweighLThediscussion 
concemstheroIesplayedbytwoalIophonicconstraintsiｎｔｈｅｐｅ1℃eptionofstopconso-
nantsinJapanese､Thefindingisthatoneofthemismo祀疋adilyulilizedthan[ｈｅother・
IfthisfindingisreaI，itindicatesthatconstraintshavedifferentstrCngthsorweights 
fromeachother． 
＊ 
(1) n1ispaPerisaby-productofｍｙ２００２ｕｎｄｅ｢gradualeseminars.Ｉwouldliketothankthepamcipants， IhaveinmmdthedicussionofIongsequencesofsm召sslesssyllabIesinRomkin(2000:630).fbr
example， 
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２FbrmantTransitionCues 
ConsiderthefbIIowingEngIishwolds,asspokeninisoIation3 
(1)ａｈｅａｔ 
ｂｈｅａｐ 
whichareschematicallyofthefbrm： 
(2)…ＶＣ 
Thewom-finalstopconsonantsaresometimesunreleased，inwhichcasetheonly 
iZ phoneticcueavailableinperceivingthewordsisthefbnnanttransitionsｏｆｔｈｅｖｏｗｅｌｓ・
SchematicaIly,the“rule，，fb｢Ihelbnnanttransitioncanbestatedassomethinglike： 
(3)…ＶＣ－→…八Ｖ,C)Ｃ
whereノisafimctionfiromavowelandaconsonan[toavowelwithanappmpriate
lbrmanttransitiomNow,ｉｓthis``rule，，ｍｅ妃IyanaturalIcsuItofhumanvocaltract,ora
partofthespeaker，slinguisticknowledgemaddition？ 
Ｔｈｅfact【hatnativespeakersofEnglishcanutilizethetransitiontoidentifythe
physicalIyabsentstopconsonantsuggestslhatitispartofhis/herphoneticknowledge、
Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，nativespeakersofJapanesedonotseemtobeabletoutlizethe 
lbrmanttmnsitiontoidentifythefOllowingstopconsonantintheenvironment(2).This 
initialIyseemstosuggestthａｔｉｔｉｓ〃olpartofthephoneticknowIedgeofanative
speakerofJapanese・However,Kakehietal.（1996)arguethatsuchcuesq花utilizedby
speakersofJapanesea[theinitialstageofphonemepercepｔｉｏｎ（thephonemecues 
extractions[age),whichmeansthatsomethingIike(3)ispartofthephoneticknowledge 
ofJapanese． 
(2)ItwasTakehikoMakinowhotaughtthis,whenlwasacomplcIenoviceinphonetics(backinl996)． 
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Theirargumentisbasedontheirexpenmemalfindingofthefbllowingkind､Ｔｈｅｙ 
p"sentedsubjectswithphoneticstimulusofthefbllowingfOrm： 
Ｖ１ＣＶ２ 
ｗｈｅｌＢＶＩａｎｄＶ２ａＪｃｖｏｗｅｌｓａｎｄＣｉｓｏｎeofthestopconsonants/p,[,ｋ/・CphysioIogi‐
callyimposesparticularfbrmanttransitionsonV1andV2,whichcouldbeutiIizedas 
phoneticcuesfbrCNow,ifnativespeakersofJapanesedonothavesomethinglike(3) 
aspartofhisorherphoneticknowIedge,thenmaskingtherelevantfOrmanttransitiｏｎｏｆ 
Ｖ２(togetherwi[ｈ[ｈｅにleaseburst)withnoiseshouIddisabletheiridentifIcationofC
However,theirsubjects,successtoidentifyCinsuchasituationwaslbundtobestatis‐ 
[icallysignificanLthe妃bysugges[ingthattheydohavesomethinglike(3)ａｓｐａｒｔｏｆ
thei｢knowledgeTheyattributethesubjects1faiIuretoidentifyCin(2)toJapanese 
phonotactics:(3)isapermissiblesyllabIc,but(2)isnoiv 
RecentlylhaveattempにdtolcproducetheirresuIts,withnosuccess・Thefailure
canbeattributedtothefOllowingthree肥asons:（i）Iwastryingtoobtaintheirresults
withnovicelistene庵,whiletheirsubiectswelc"employeesofNTTwhoweretJainedin
lakingspeechperceptiontests，,(p､127),（ii）IwasaimingfbralOO兜success,while
theirrBsuUswe妃onlystatis[icaIandwi[hnoneoftheirstilumiweretheirsubjectsable
to｢eachalOO兜corT巳ctness,(iii)ｌwas[ryingtoobtaintheresuItwiththesamemasked
voweIsthIDughoutthestimuli,whiletheydidno[､Thelastpointneedstobeelabom[ed 
abitfUrtherConsiderthefbllowingtbIcesequences： 
(3)ｒｍｎｏ【ccncemedwiththeexactfbTmuIaUonoftheiraccount､FOrexampIe,if(i),aninstanceofso‐
calIedgemina[ion,shouldbesyIlabifiedasindicaにdhere、
（i）kekka 
onecouldarguethaL(2)shouldcountasaIegitimatesyllabIeinJapanese・However,a1thephonemeleveMi)issomethingUke： 
（ii)keQka 
nIecoda[k]appeaI召ａｓａＩ℃suItoftheonset[k]oflhefbuowingsyllable,andwhennothingfbllows，ノQﾉsurfacesasagIottalstop,not[klThus,[kek]inisoIationdoesviolateJapanesephomoIogy・KakehietaL，spointisthatJapanesespeake応，utilizationofphoneticcuesfblIowswhatJapanesephonologydiclalcs,andwhethe｢lhercIevantphonoIogicalconstraintisphonotjcIicsalthephoneme IeveloTallophonicvaliaUonisnottheissue． 
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(4)ａ.／apα 
ｂ、/aOe／
ｃ／ake／ 
Theyproducedtheirstimulibymasking[heinitialpartof/e/withnoiseofdifYerent 
Iengths､Ｔｈｅｍａｓｋｅｄｖｏｗｅｌｓｔｏｂｅｈｅａｒｄａｆｔｅｒ／ap/,／atノａｎｄ／ak/mthestimuliwere
producedfmmthe/e/，ｓｉｎ(4a-c)respectivelyInotherwords,differentmaskedvowels 
wereusedindifferentcases、ｌｎｃｏｎ[rast，Ｉｅｍｐｌoyedthesamesinglemaskedvowel
(prCduced,say,from(4a))inaIlcases・Ifthemasked/e/stiu肥tainedthefbrmanttransi‐
tioncausedbytheprecedingstopconsonanLthelistener，ssuccessinidentificationof 
themedialstopconsonantcouIdbepartiallyduetolhemasked／e/,insteadofthe 
prCceding/a/・Inshort,IwastIyingmrCproducetheirresuItundermorcseve肥condi‐
tionsandfailed． 
３CodaNasalAIlophones 
lncidentally,duringsuchanattempt,Ihappenedlohaveproducedaninterestingstim‐ 
ulus： 
(5)Konpanekenkasita、
party-atfightdid 
‘(1)hadafightattheparty.， 
InJapanese,thecodanasaIexbibitsthefbllowingalIophonicvariation： 
(6)ａ､Realizedas[ｍ]befbrebiIabials・
bRealizedas[U]befOreveIars． 
Thus,phoneUcalIy,(5)ispronouncedas： 
(7)kompa-dekeUkaJita 
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i､｡、溢沮･-::１１
卸･■
figurel:ThemBskedve庵ｉＯｍｏｆ(7)
Iflrst正cordedmyownpronunciationof(7)andthenmaskedmeinitialpartof[a]in
lh)叩α(again,togetherwiththereleaseburstｏｆ[p]）withnoise(orabeapsound),the
rcsuItofwhichisabeapsoundfOllowedbyavoweLThe[pa]inAD"pαand【ｈｅ[ka]ｉｎ
Ｉ４） kど"A（ＪａＪｃｂｏｔｈ雁placedwithlhissequence,thelEsultofwhichisshowninFigure1．
Thebeapsoundisindicaにdbypandtbetwo[a]'sindicateda妃exactlythesame;thus，
thiss【imuIusobeysthestricterconditio、ｗｉｔｈrespectｔｏ(iii)．
SurprisingIy,thisstimuluswaspeにeivedas(7)ｎｏｔｏｎｌｙｂｙｍｙｏｗｎｅａｒｓ,butalso
byeverybodyelsewithwhomlhaveinfOrmaIlytesledit,theundergraduatestudentsin 
myseminars,andevenbythosehighschoolpupilswhovisitedourcampuswhenwe 
hostedanadvertisementcampaignofourdepartment(thosewhomusthaverEceived 
absolutelynotraininginphoneticsorspeechperceptiontestsl）Allhoughthesearenota 
resultofacontrolledexperimenLtheysuggestthatthisstimuIusobeysthestricte「
condi[ionwithrespectto(i)ａｎｄ(ii)[ＣＯ・Theser己suItssuggestthaLwhileboth(3)ａｎｄ
(6)arercalconstraintsandpartofthenalivespeaker,sknowledge,thelat[eraremore 
lCadilyutilizedthanthefOrmer． 
(4) SpeechAnalyzerVer､1.06a(bySumme『InstituteofLinguistics〕wasusedfbr豚ordinganddispIay‐
ingthesoundwave､ＴＷＥVer､2.3.1(byYamaha)wasusedfbrediting． 
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(8)Nasalallophonicconstraintsa尼、o妃readilyutilizedthanthepre-stopfbnnant
transitionconsmuints． 
Indeed,thisstimuIusisagmmmaticalsentence,insteadofnon-wolds,andhence 
Ihelcisthepossibilitythatiop-downprocessingheIpedtheperceptioll1InadditiolMhe 
泥sultsarenotobtainedfiDmacontmlledexperiment､Thus,fimherwoukisneededto
estabIish(8).However,ｉｆreal,（８）canbeunderstoodasindicatingthatdifferent 
constmintsare``entrenched，，tovaryingdegrees;amoredeeplyemlCnchedconstmintis 
mo妃IBadilyutilized．
４１mplications 
Myspeculationisthat,becausetheinputsthatspeakersofJapaneseconfironteveryday 
allconfOrmto[heJapanesephonotactics,theonlyopportunitiesinwhichthey(haveto） 
utilizethepだ-stopfOrmanttransitionconstraints,insteadofthepost-stopfOrmanttran-
sitionconstraims,arethoseinwhichlhepost-stopcuesaleunavailablefbrone雁asonor
another(say,whentheynon-artificiallyendedupmasked).Thus,thepme-stopfbnnant 
transitionconstraintsarenots[rengthenedsomuch(say,throughaHebbianmecha‐ 
､ism).Incontrast,theinputstheyconnonteverydayallconfbrmtothenasaIauophonic 
constraints,whichａ1℃hencestrengthenedmuchmore． 
５ColncIDUsiOn 
IfthefindingisrealandthespecuIationisontherighttrack,the泥sultsobtainedimhis
paperindicatesthatconstJaintshavetobe“trained，，Trainingisamalterofdegree,and 
henceconstraimsareweighted（havedifferentstrengths).Inotherwords,human 
linguisticknowledge,conceivedasasetofconstraints,isnotsimpIyasetofconstmints 
withanequalstatus(anon-OTperspective)ｏｒadiscreUelyrankedconstraints(anOT 
perspcctive),butFather(oralso)asetofnumcncallyweightedconstraintd？ 
(5) 
(6) 
Keiicbjmjima(P.c､)alsopointeddlisout、
MathemalicalIy,numericalweigbIscou1dimp]icatediscにtemnkingHowever,Ihavenotinvestiga1ed
whelherthe｢ankjmgintheOTsenseshouldbesubsumedunderthispicm歴．
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